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B3indO'6Pmt 22 JAN 2002 

IN THE US PATENT AND TRADEMARK OFFICE 

In re Application of: BEIGHTON, A. T. Group Art Unit: 

Application No: Unassigned Batch: 

Filed: November 2 1 , 200 1 Examiner: 

For: Improvements in or Relating to 
Buliding Structures 



PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 

Dear Sir: 

Please enter the following amendments prior to examination of this application. 
In the Claims 

Please cancel the present claims 1 - 39 in the international application and 
substitute therefor the following claims 40 - 66: 

40. A building structure comprising: 
a support module; and 

a plurality of enclosed room modules, each room module being independently 
attachable to and cantilevered from the support module. 

41. A building structure according to Claim 40, wherein the support module 
supports one room module adjacent another, the room modules being horizontally spaced 
apart from one another. 
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42. A building structure according to Claim 40, wherein each room module is 
spaced apart from each adjoining room module. 

43. A building structure according to Claim 40, wherein a cladding is provided 
around the building structure. 

44. A building structure according to Claim 43, wherein the cladding is attached 
to and supported by a foundation. 

45. A building structure according to Claim 43, wherein the cladding is attached 
to and supported by a roof structure. 

46. A building structure according to Claim 43, wherein the cladding is attached 
to and supported by at least one room module. 

47. A building structure according to Claim 43, wherein the cladding comprises a 
plurality of demountable panels. 

48. A building structure according to Claim 40, wherein the support module 
supports a roof structure which covers the support module and each room module, the 
roof structure being spaced apart from the adjoining room module. 

49. A building structure according to Claim 48, wherein the roof structure 
includes a room module. 

50. A building structure according to Claim 40, wherein a foundation structure 
underlies the support module, the foundation structure being spaced apart from the or 
each adjoining room module and has a main portion upon which the support module sits 
and one or more stabilizing portions extending from the main portion, wherein the 
foundation structure is manufactured as a precast concrete structure and the or each 
stabilizing portion underlies one or more room modules and is spaced apart from the or 
each adjoining room module and comprises a frame of foundation material having an 
outer perimeter, the center of the frame being a void, one or more piles extending from 
the foundation structure into the underlying ground. 
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5 1 . A building structure according to Claim 40, wherein a room module is 
formed from panels which are linked together without a supporting frame. 

52. A building structure according to Claim 40, wherein a room module 
comprises a chassis defining a volume, the chassis having attachment means to co- 
operate with corresponding attachment means provided on a chassis of the support 
module, wherein panels are provided between the members of the chassis to provide side 
walls, a floor and a ceiling, the chassis being constructed I from one or more upper and 
lower members connected rigidly by upright members but not braced by diagonal 
members, the rigidity of the chassis being secured by rigidity at the chassis joints. 

53. A building structure according to Claim 40, wherein a room module includes 
one or more internal partitions to define one or more rooms in each room module. 

54. A building structure according to Claim 40, wherein a room module includes 
at least one door aperture and/or at least one window aperture. 

55. A building structure according to Claim 40, wherein the support module 
comprises a load bearing chassis having attachment means to co-operate with 
corresponding attachment means provided on a chassis of a room module. 

56. A building structure according to Claim 55, wherein the attachment means on 
the support module comprises an array of spaced apart attachment locations provided 
along a chassis member of the support module, each of which attachment locations is 
suitable for co-operation with and attachment to corresponding attachment means 
provided on a chassis of a room module, the position of attachment of the room module 
with respect to the support module being variable by attaching the room module at 
different locations along the chassis member of the support module. 

57. A building structure according to Claim 56, wherein the attachment means 
comprise a plurality of holes formed in the chassis of the support module and the room 
module, the holes being alignable to receive therethrough a locking bolt to secure the 
room module to the support module. 
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58. A building structure according to Claim 40, wherein the support module 
includes a circulation passage having access to each room module attached thereto. 

59. A building structure according to Claim 40, wherein a further support module 
is attachable on top of the support module to provide a further story to the building 
structure and/or a further support module is attachable adjacent the support module to 
provide a plurality of support members in side by side engagement. 

60. A building structure according to Claim 40, wherein the building structure is 
provided with services which are principally routed through the support module, thereby 
facilitating the connection of services to each room module attached to or attachable to 
the support module and each room module has services fitted in preparation for 
connection to corresponding services on the support module. 

61. A building structure according to Claim 40, wherein the or each support 
module has demountable wall panels, the wall panels being blank panels for walls of the 
support module which do not require an aperture therein and wall panels having an 
aperture therein for walls of the support module which do require an aperture therein, an 
aperture in a wall panel of the support module being alignable with an aperture in a wall 
panel of a room module. 

62. An enclosed room module for independent cantilevered attachment to a 
support module. 

63. A method of building a building structure comprising the steps of: 
presenting a plurality of enclosed room modules for independent 
cantilevered attachment to a support module; and 

attaching each room module to the support module for support thereby. 

64. A method according to Claim 63, wherein the step of attaching each room 
module to the support module comprises the steps of: 

attaching one or more guide rails to the support module; locating the room 
module on the guide rail; 
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driving the room module along the guide rail into engagement with the support 
module; and 

attaching the room module to the support module. 

65. A method according to Claim 64, wherein the step of attaching each room 
module to the support module comprises the steps of: 

attaching one or more guide rails to the support module; locating the room 
module on the guide rail; 

detaching the room module from the support module; and 

driving the room module along the guide rail away from the support module. 

66. A kit for building a building structure, comprising: 
a support module; and 

a plurality of enclosed room modules, each room module being independently 
attachable to the support module such that it is cantilevered therefrom. 



If the Examiner has any questions concerning the foregoing, he/she is invited to 
contact applicant's attomey at the below listed telephone number. 



REMARKS 



RespectftiUy submitted. 



ipsolon lip 




805 SW Broadway #2740 
Portland, OR 97205 
Tel. (503) 419-0704 
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Title: I mprovements In Or Relating To Building Structures 

Description of Invention 

THIS INVENTION relates to improvements in or relating to building 
structures and more particularly to a modular building structure and method of 
producing the same. 

The construction of any building such as a house, factory or the like typically 
involves the laying of a foundation, such as the establishment of footings to 
define the floor plan and room arrangement, the building of structural walls and 
the provision of a roof structure. A single building contractor would usually 
imdertake all of this work although some aspects may be contracted out either 
by the contractor or by the principal. Once this work is completed, or in 
parallel therewith, other contractors will normally be involved in the building 
work such as plxmibers, electricians, joiners, plasterers and decorators. It can 
therefore be appreciated that not only is this work being carried out in one 
location, but also tliat a great many contractors are required to produce a single 
building. This results in a complicated process since there are typically many 
lines of communication necessary and there is often significant overlap and 
conflict in both the working areas required for each trade and in the 
responsibility for various jobs. 

Prefabricated building methods can be employed when it is desirable to move 
either all or a proportion of the work off-site. These methods broadly fall into 
two categories: pre-fabricated components and pre-fabricated Volumetric' 
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modules. The use of either technique can be applied to a greater or lesser extent 
in any building depending on the relative importance of factors such as 
programme time, location, cost and quality. In addition, the degree to which the 
component or 'volmnetric' module is itself prefabricated will be affected by 
similar factors. 

Examples of such components may range from doors and windows to floor and 
wall panels. Examples of Volumetric* modules may range from bathroom 
modules used in buildings such as hotels to fully finished houses. 

The application of all of the above techniques results however in the building 
of a complete structure which, once completed, is substantially set in its size, 
design and configuration. 

It is an object of the present invention to provide an improved building 
structure and method of producing the same which offers a building having a 
flexible size, design and configuration. It is a fiirther object to provide a 
building having rooms which are replaceable and can therefore be readily 
upgraded to a higher specification or their ftmctionality changed. 

Accordingly, one aspect of the present invention provides a building structure 
comprising: a support module; and a plurality of enclosed room modules, each 
room module being independently attachable to and cantilevered from the 
support module. 

Advantageously, the support module supports one room module adjacent 
another, Ae room modules being horizontally spaced apart from one another. 
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Preferably, each room modiile is spaced apart from the or each adjoining room 
module. 

Conveniently, a cladding is provided around the building structure. 

Advantageously, the cladding is attached to and supported by a foundation. 

Preferably, the foimdation is formed from more than one element. 

Conveniently, the cladding is attached to and supported by a roof structure. 

Advantageously, the cladding is attached to and supported by at least one room 
module. 

Preferably, the cladding comprises a plurality of demountable panels. 

Conveniently, the support module supports a roof structure which covers the 
support module and each room module, the roof structure being spaced apart 
from the or each adjoining room module. 

Advantageously, the roof structure includes a room module. 

Preferably, a foimdation structure underlies the support module, tihte foundation 
structure being spaced apart from the or each adjoining room module. 

Conveniently, the foundation structure has a main portion upon which the 
support module sits and one or more stabiUsing portions extending from tiie 
main portion. 
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Advantageously, the main portion is a foundation slab. 

Preferably, the or each stabilising portion underUes one or more room modules 
and is spaced apart from the or each adjoining room module. 

Conveniently, the stabilising portion comprises a frame of foundation material 
having an outer perimeter, the centre of the frame being a void. 

Advantageouisly, the foundation structure is manufactured as a precast concrete 
structure. 

Preferably, one or more piles extend from the foundation structure into the 
underlying ground. 

Conveniently, a room module is formed from panels which are linked together 
without a supporting frame. 

Advantageously, a room module comprises a chassis defrning a volume, the 
chassis having attachment means to co-operate with corresponding attachment 
means provided on a chassis of the support module. 

Preferably, panels are provided between the members of the chassis to provide 
side walls, a floor and a ceiling. 

Conveniently, the chassis is constructed from one or more upper and lower 
members connected rigidly by uprigiht members but not braced by diagonal 
members, the rigidity of the chassis being secured by rigidity at the chassis 
joints. 
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Advantageously, a room module includes one or more internal partitions to 
define one or more rooms in each room module. 

Preferably, a room module includes at least one door aperture. 

Convenientiy, a room module includes at least one window aperture. 

Advantageously, the support module comprises a load bearing chassis having 
attachment means to co-operate with corresponding attachment means provided 
on a chassis of a room module. 

Preferably, the attachment means on the support module comprises an array of 
spaced apart attachment locations provided along a chassis member of the 
support module, each of which attachment locations is suitable for co-operation 
with and attachment to corresponding attachment means provided on a chassis 
of a room module, the position of attachment of the room module with respect 
to the support module being variable by attaching the room module at different 
locations along the chassis member of the support module. 

Conveniently, the attachment means comprise a plxirality of holes formed in the 
chassis of the support module and the room module, the holes being alignable 
to receive Aerethrough a locking bolt to secure die room module to the support 
module. 

Advantageously, the support module includes a circulation passage having 
access to each room module attached thereto. 

Preferably, a fiirther support module is attachable on top of the support module 
to provide a further storey to the building stracture. 
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Conveniently, a further support module is attachable adjacent the support 
module to provide a plurality of support members in side by side engagement. 

Advantageously, the services for the building are principally routed through the 
support module, thereby facilitating the connection of services to each room 
module attached to or attachable to the support module. 

Preferably, each room module has services fitted in preparation for connection 
to corresponding services on the support module. 

Conveniently, the or each support module has demountable wall panels, the 
wall panels being blank panels for walls of the support module which do not 
require an aperture therein and wall panels having an aperture therein for walls 
of the support module which do require an aperture therein, an aperture in a 
wall panel of the support module being alignable with an aperture in a wall 
panel of a room module. 

Another aspect of the present invention provides an enclosed room module for 
independent cantilevered attachment to a support module. 

A further aspect of the present invention provides a method of building a 
building structure comprising the steps of: presenting a plurality of enclosed 
room modules for independent cantilevered attachment to a support module; 
and attaching each room module to the support module for support thereby. 

Advantageously, the step of attaching each room module to the support module 
comprises the steps of: attaching one or more guide rails to the support module; 
locating the room module on the guide rail; driving the room module along the 
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guide rail into engagement with Ihe support module; and attaching the room 
module to the support module. 

Preferably, the step of attaching each room module to the support module 
comprises the steps of: attaching one or more guide rails to the support module; 
locating the room module on the guide rail; detaching the room module from 
the support module; and driving the room module along the guide rail away 
from the support module. 

Another aspect of the present invention provides a kit for building a building 
structure, comprising: a support module; and a plurality of enclosed room 
modules, each room module being independently attachable to the support 
module such that it is cantilevered therefrom. 

hi order that the present invention may be more readily understood, 
embodiments thereof will now be described, by way of example, with reference 
to the accompanying drawings, in which: 

Figure 1 is a schematic sectional view through a building embodying die 
present invention; 

Figure 2 is a schematic plan view of a foundation for use with the building of 
Figure 1; 
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Figure 3 is a schematic side view of the foundation of Figure 2; 

Figure 4 is a schematic sectional view through a room module for use with the 
building of Figure 1; 

Figure 4A is an enlarged detail of a portion of the room module of Figure 4; 

Figiu-e 5 is a schematic sectional view through a building embodying the 
present invention; 

Figure 6 is a schematic plan view of a part of a building embodying the present 
invention; 

Figure 7 is a plan view of the ground floor of the building of Figure 1; 

Figure 8 is a plan view of the first floor of the building of Figure 1; 

Figure 9 is a schematic plan view of a building embodying the present 
invention; 

Figure 10 is a plan view of a plurality of buildings embodying the present 
invention arranged in a terrace configuration; 

Figure 1 1 is a schematic plan view of a room module being fitted to a support 
module; 

Figure 12 is a schematic sectional view of the arrangement of Figure II; 
Figure 13 is a schematic detail of a rack and pinion drive from Figure 12; 
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Figure 14 is a perspective view of an arrangement to enable the attachment of a 
room module to a support module; 

Figure 15 is a schematic plan view of a support module attached to two room 
modules; 

Figure 16 is a schematic sectional view of three room modules attached to 
respective support modules; 

Figure 17 is a schematic sectional view through a building structure embodying 
the present invention; and 

Figure 18 is a schematic sectional view through another building structure 
embodying the present invention. 

Referring to Figure 1, a house 1 embodying the present invention comprises 
four basic components: a foundation 2 for providing a solid base and bearing 
the load of the building; two support modules 3 comprising the main load 
bearing elements of the building itself; a plurality of room modules 4 
comprising the main living spaces in the building; and a roof structure 5. 

Turning to Figures 2 and 3, the foundation 2 comprises two rectangular precast 
concrete foimdation slabs 6 which when positioned as shown create a 
foundation 2 having voids 7 in each comer to create a central main portion 8 of 
cruciform configuration. The support module 3 sits on one arm 9 of the 
cmciform and the other arm 10 of the cruciform provides a stabilising function. 
The frames of the voids 7 in the foundation slabs also provide a stabilising 
function. 
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Precast concrete piles 1 1, for example, are driven into the ground either before 
the foundation slab 2 is positioned or through holes provided in the foundation 
slab 2 at each of the comers of the voids 7. 

The support module comprises a chassis or frame defining a substantially 
cuboid volume. The chassis is preferably manufactured from steel but other 
conventional load bearing materials can be used. The chassis is created from a 
plurality of upright and horizontal members which may be cross braced if 
required. Joints between the members which make up the chassis are rigid. The 
support module has panels, some of which may be demountable, which provide 
the walls, floor and ceiling. 

The wall panels are blank panels for walls of the support module which do not 
afford access to the outside and whatever room modules are attached to the 
support module. The wall panels which do afford access to the outside or to 
room modules have a door aperture therein. 

The outer surfaces of the support module are fitted with attachment means to 
allow room modules to be attached thereto. In a preferred example, the 
attachment means on tlie support module comprises a series of spaced apart 
arrays of holes provided in a horizontally oriented chassis member toward the 
ceiling of the support module, A second set of such attachment means are 
provided along a horizontally oriented chassis member toward the floor of the 
support module. Each of the arrays of holes is suitable for co-operation with 
and attachment to a corresponding array of holes provided on a chassis of a 
room module, the position of attachment of the room module witli respect to 
the support module also being variable by attaching the room module at 
different locations along the chassis member of tlie support module. It is 
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envisaged that either the position of the attachment means may be variable or 
that further attachment means may be provided intermediate or above or below 
the existing attachment means to allow flexibility of design. 

In the present example, the building 1 includes two support modules 3 stacked 
on top of one another. These support modules 3, 3' may be assembled on-site, 
or off-site for delivery to the site. Access to the upper support module 3' is 
provided by a flight of stairs in the lower support module 3. Support modules 
may, however, be ganged together in a variety of configurations, thereby 
allowing a number of possible different floor plans for a building. 

Although the support module 3 is described here as defining a substantially 
cuboid volume, the support module 3 may also be planar, having substantially 
no volume and being, for example, a supporting wall or face. 

As previously explained, a plurality of room modules 4 are attachable to each 
of the support modules 3, These room modules 4 may be assembled on-site, or 
off-site for delivery to the site. Referring to Figure 4, an exemplary room 
module 4 comprises a steel chassis 12 defining a substantially cuboid volume. 
The chassis is constructed from a plurality of upper and lower members 
connected rigidly by upright members but not braced by diagonal members, the 
rigidity of the chassis being secured by rigidity at the chassis joints. 

Panels are provided between the structural members of the chassis 12 to 
provide side walls 13, a floor 14 and a ceiling 15, thereby enclosing the 
substantially cuboid volume and creating a room. In the example, each of the 
outer sides of the panels is covered by a single steel sheet 16. The sheet 16 is 
attached along each of its free edges to a respective structural member of the 
chassis 12. To increase the rigidity of the stiiicture and to facilitate attachment 
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of the sheet 16 to the side walls 13, the floor 14 and the ceiling 15, a fold 16A 
of each sheet 16 covering a panel extends inwardly between each structural 
member of the chassis 12 and the adjacent panel. The fold 16A is shown in 
detail in Figure 4A. Tlie panels can be formed from any appropriate material or 
combination of materials, for example steel, glass, timber or plasterboard. 

Since the room module 4 is constructed as a series of unbraced frames there is 
no need for cross bracing (although cross bracing may be provided if required), 
and therefore the walls 13 of the room module 4 are free from structural 
obstructions and doors and windows can be located where desired. 
Appropriate apertures are provided in the panels at the locations of doors and 
windows. As an alternative to a room module having a chassis or some other 
framework, it is envisaged that the room module may be manufactured from a 
number of panels which, when linked, provide stmctural stability to the room 
module. 

One end of each room module 4 is suitable for attachment to a support module 
3. The room module chassis 12 has attachment means to co-operate with the 
corresponding attachment means provided on the chassis of the support module 
3. Preferably, the chassis carries four plates, one in each comer of the room 
module at tlie end for attaclunent to tlie support module. Referring to Figure 
14, each of the plates has a 2x1 matrix of holes 22 therein which can be aligned 
with the holes 23, 23A foimed in the chassis of tiie support module. The room 
module 4 can therefore be docked with the support module 3 and attached 
thereto by locking bolts passing through tlie co-operating holes 22, 23(A). This 
arrangement is also shown schematically in Figure 1 by the attachment means 
identified by reference numerals 17. 
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The room modules 4 are therefore independently attached to the support 
modules 3. Importantly, the room modules 4 are cantilevered from the support 
modules 3. Additionally, each room module is spaced apart from its 
horizontally or vertically neighbouring room module. Further, the room 
modules 4 on the ground floor are spaced apart from the foundation 2. Thus, 
each of the room modules 4 is entirely independent of the other room modules 
4. 

The room modules 4 may, however, be combined with one another, and the 
wall, floor or ceiling panels removed where the room modules 4 adjoin to 
create a single large room. Room modules 4 combined in tliis manner would 
still be independently removable, and would not be supported by one another. 
If preferred, not all of each panel need be removed so that, for example, only a 
doorway between the two room modules 4 may be provided. 

In the example of Figures 1 and 5, The roof structure 5 is envisaged as a 
pliurality of 'volumetric* modules in the form of either a flat roof as in Figure 5 
or a pitched roof as shown in Figure 1. The roof size, design, configuration and 
finish can take a number of diverse forms which, apart from affording 
protection from the weather if required, can be in keeping with the 
surroundings or which can add to the aesthetic appeal of the building. The roof 
structure 5 is supported solely by the support module 3' and spans over the 
room modules cantilevered from either side of the support modules so as to 
provide cover and protection therefor. Impoitantly, the room modules 4 on the 
top floor of the building 1 adjacent the roof structure 5 are spaced apart from 
the roof structure 5. 

If the design of the roof allows, as does the pitched roof in the example of 
Figiu-e 1, it is possible to house a further room module 4 in the roof structure 5. 
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Whilst the roof structure 5 can provide a certain amount of protection from 
weather, more protection may be required especially if the building is not 
located in a temperate climate. Turning to Figure 5, in this example a cladding 
or 'rainscreen* material 18 is provided around the building, in particular the 
room modules 4. In a similar manner to the roof structure 5 the cladding can 
again take a niunber of diverse forms which can be in keeping with the 
surroundings or which can add to the aesthetic appeal of the building. For 
example, the cladding 18 can be, as shown in Figure 5, a plurality of 
demountable panels which are bolted each other, to the foundation 2, to the 
roof structure 5 and to the room modules 4. The panels may be of glass, 
timber, metal or any oflier suitable form of protective or aesthetic cladding. In 
the example, the cladding 18 is supported by the foundation 2, which extends 
sufficiently far from the support module 3 to do so. 

It should be noted that the cladding 18 need not assist in the supporting of the 
room modules 4 which are cantilevered from and fully supported by the support 
modules 3. The securing, preferably by bolting, of the cladding 18 to the room 
modules 4 may, however, serve to transmit wind loads experienced by the 
cladding 18 back to the load bearing support modules 3. This arrangement also 
ensures that any apertures on the outward facing sides of the room modules 4 
are aligned with corresponding apeitures fonned in the cladding 18. 

It is recognised that an external framework comprising the cladding or in 
addition to the cladding could be provided to give additional support to the free 
end of each room module. The room modules would then be provided as a 
propped cantilever structure from the support module. As an example, this may 
be desirable when the 'live* load of a room module (i.e. when it is in use by the 
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inhabitants of the building) is likely to be significantly greater than the •dead' 
load of the room module. 

Figure 6 shows an embodiment of the building which comprises a single 
support module 3, a room module 4 and a spacer module 19. The spacer 
module 19 is simply a cross-braced framework which can be used to fill 'voids' 
in the building thereby maintaining the desired line of the cladding, while 
providing a structure to transfer any wind loads back to the support module 3. 

It is envisaged that the support modules will provide the principal route for all 
the services in the building to the room modules. The services would include 
(but are not limited to) water, gas, electricity, telecommunications, air- 
conditioning, heating ducts or^ central heating, vacuum pressure, computer 
network cabling and video and audio feeds. The services are hidden behind tiie 
demountable wall panels and in the voids between any adjoining modules. 
Preferably, the services will be available to each room module attachable to a 
support module, services on the support module being connectable to co- 
operating services on a room module. Further, it is envisaged that the incoming 
services will be provided to the building tltrough the support module 3. For 
example, the supplies of electiicily, water or gas would be located in or 
connected to the ground floor support module 3. 

Buildings embodying the present invention particularly lend themselves to 
being readily and quickly constructed with little skill being required during 
final assembly on site. It is envisaged tliat all of the modules comprising a 
building will be able to be bought as stand alone items from separate, specialist 
suppliers. Each of the room modules is intended to be a fully finished room 
having the appropriate fixtures and fittings such as power points, light fittings, 
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windows, doors, kitchen units, bathroom suites, toilets, sinks and the like and 
also incoq)orating furniture where appropriate. 

Thus, referring to the specific example shown in Figures 7 and 8, one could 
purchase two support modules 3, a kitchen room module 4, a living room 
module 4, a dining room module 4, tlu^ee bedroom room modules 4, and a 
bathroom room module 4 all directly from separate, specialist suppliers to 
construct a basic three bedroom house. Assuming that a foimdation 2 is in 
place, the building is readily assembled by bolting the room modules to the 
support modules. An appropriate roof structure and cladding could then be 
added if desired. In temperate regions, only a minimal, if any, roof stmcture 
and cladding may be required. 

If the homeowner could not afford or did not need two of the bedrooms, for 
example bedrooms 2 and 3, then the homeowner could purchase a single spacer 
module 19 to take the place of the two bedroom room modules 4. When the 
home owner can afford or requires furtiier bedrooms, tlien, since the spacer 
module 19 is independendy cantilevered from the support module 3, it can 
simply be removed and replaced by two bedroom room modules. Thus, the 
building is so adaptable that the occupier of a house embodying the invention 
can simply decide to add, remove or rearrange rooms as and when required. 
Similarly, if the batlu*oom is to be upgraded, then it is emdsaged that the old 
bathroom room module would simply be exchanged for a higher specification 
version. 

If a further floor is required to the building, then a further support module 3 can 
be purchased, the roof stiucture 5 removed and the new support module 3 
stacked on the existing support modules 3. Additional room modules 4 can 
then be attached to the new storey and the roof structure 5 replaced. One could 
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even envisage room modules on one side of a building being exchanged with 
those on the other side of the building simply to change the aspect of a 
particulcir room. 

Thus, it can be appreciated that housing embodying the present invention can 
be designed to meet the needs of a variety of households and be readily capable 
of conversion or expansion. 

Figure 9 shows a plan view of one floor of another building embodying the 
invention. In this example, the support module 3 is octagonal in form. Of 
course, other polygonal room or support modules may be used. 

Figure 10 shows a way in which houses embodying the invention can be 
aligned with one another, so as to provide a terrace of buildings, by aligning the 
support modules 3 of the respective buildings adjacent to one another 

It is clearly desirable to remove or insert room modules 4 in an existing 
building without disturbing or requiring the removal of either horizontally or 
vertically adjacent room modules. It is envisaged that buildings embodying the 
present invention will incorporate room modules which are spaced apart from 
one another, the roof structure and the foundation so as to be easily and 
independently removable. A particularly preferred method of attaching a room 
module 4 to (or removing from) a support module is shown in Figiu-es 1 1 to 13. 
A pair of rigid steel rails 20 each fitted with an orthogonally arranged plate 21 
at one end are provided. The plates are similar to those fo^md at the attachment 
end of a room module 4. Each rail 20 is attached by its plate 21 to the support 
module 4 at a position immediately above the intended site of one of the upper 
comers of the room module 4 to be attached. Figure 14 schematically shows 
the attachment holes 23 provided for the plates 21 on the support module 3. 
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The row of arrays of holes 23 are intended to be locked to corresponding 
attachment means provided on the top comers of the room modules 4. The row 
of arrays of holes 23 A at the base of the support module 3 are intended to be 
locked to corresponding attachment means provided on the bottom comers of 
the room modules 4. 

When in position, the rails 20 extend past the line 18A of the cladding 18 so as 
to allow a room module to be held under the rails 20 outside tlie perimeter of 
the building. 

A room module is connected to the rails, and a crane or other convenient lifting 
means is attached to the rails and used to lift the room module 4. Preferably, as 
shown in Figure 13, the rails 20 carry a rack 24 and the four ceiling comers of 
the room module 4 are each connected to a pinion wheel 25. The pinion 
wheels 25 on the comers of the room module are held by the racks 24 so as to 
allow the room module 4, attached to the pinion wheels 25 by vertical supports 
28, to be driven along underneath the rails 20 toward the support module 3 in a 
controlled manner by the rack and pinion drive. The driving force to turn the 
pinion wheels 25 is provided by respective individual motors 29 which each 
drive a respective pinion wheel 25 and are mounted thereto. The room module 
4 can therefore be presented to the support module 3 with tlie attachment plates 
on the room module aligning with their respective arrays of holes 23, 23A on 
the support module 3 for locking thereto. Once the room module 4 has been 
secured to the support module 3, the rails 20 can be released from the support 
module 3 and removed by the crane. 

For added strength and rigidity, the rails may be cross-braced near the end 
furthest from the support module by a pair of hinged diagonal struts 26, as 
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shown in Figure 1 1, which allow the pair of rails to be spaced apart by a 
desired distance equivalent to the width of the relevant room module 4. 

In a preferred embodiment of the method of attaching a room module 4, the 
rails 20 arc first located on the pinion wheels 25 and the entire assembly of 
rails 20 and room module 4 is craned into position to allow the rails 20 to be 
attached to the support module 3 for subsequent presentation of the room 
module 4 to the support module 3. This method removes the need for the room 
module 4 to be engaged with the rails 20 when the rails 20 are already secured 
to the support module. 

It is however recognised that, when constructing a new building and given 
sufficient access, it could be advantageous to present the room module 4 to the 
support module 3 using traditional lifting mediods such as (but not limited to) a 
crane 27 or forklift truck. 

Since the room modules 4 are spaced apart from one another, both vertically 
and horizontally, from the roof structure 5 and from the foundation 2, the above 
described method can be used to remove or add room modules 4 irrespective of 
their location around the support module 3. Room modules 4 can thus be 
added or removed in any order as the room modules are entirely independent of 
one another. 

Figure 14 shows room modules 4 attached to the chassis of a support module 3. 
The horizontal members at the top and bottom of the chassis of the support 
module 3 contain rows of arrays of holes 23, 23A as previously mentioned. 
Seeming elements 32 are connected to or form part of the comers of the upper 
and lower members of tlie chassis of the room modules 4. Each seeming 
element 32 comprises two plates secured together at right angles to one another 
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and braced by triangular plates. The securing elements 32 present the face of 
one of the plates to the chassis of the adjacent support module 3, which plate 
contains the 2x1 array of holes 22. The room module 4 is attached to the 
support module 3 by a bolt passing through each of the 2x1 array of holes 22 
and through one of the holes 23, 23 A in the chassis 12 of the support module 3. 

Figure 15 shows a plan view of two room modules 4 attached to a support 
module 3 in the manner described in relation to Figure 14. Co-operating 
apertures in the wall and surrounding panels of the support module and the 
adjacent wall of the room module provide a doorway between the support 
module 3 and the room module 4. Cover plates 30 are provided to line the 
doorway, bridging the space between the room module 4 and the support 
module 3. The room module 4 is provided with a door 31 which is attached 
with hinges to the door frame to open inwards into the room module 4. 

Figure 16 shows a sectional view of three support modules 3 stacked on top of 
one another. Room modules are attached to the right hand side of each of the 
support modules 3 in the manner described above, with securing elements 32 
fixing the chassis of the room modules 4 to those of the support modules 3. 

The envelope may also have additional properties such as diennal and acoustic 
properties which would depend on the type of building and its location. It is 
envisaged that the cladding may be spaced apart from the room modules, to 
create an enclosed space around the room modules, as shown in Figiu"es 17 and 
18. For example, this configuration could be suitable for prisons, where the 
room modules 4 could form individual cells and the enclosed space formed by 
the cladding 18 would be a secure, enclosed area in which prisoners and staff 
could circulate. More than one gang of support modules 3, each carrying 
several 'ceir room modules, could be enclosed within the same envelope. It is 
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also envisaged that there would be sufficient space within the cladding 
structure to allow room modules 4 to be added or removed within the cladding 
structure without needing the cladding structure to be dismantled if so desired. 

Figures 17 and 18 show two configurations of a prison layout Figure 17 
involves a single cladding enveloping two gangs of support modules 3, each 
with their own room modules 4. Sufficient space is provided within the 
cladding to remove any of the room modules 4 into the central space between 
the two pairs of structures, and a room module 4 is shown in phantom to 
demonstrate this. Figure 18 shows a prison layout in which the cladding 18 
only surrounds one support module 3, but extends beyond the edge of tlie room 
modules attached thereto to provide a sizeable enclosed space. In this example, 
the cladding would need to be removed if a room module 4 is to be extracted 
from within the cladding. 

Thus, buildings embodying tlie invention are extremely versatile having a 
flexible size, design and configuration. Further, such buildings have rooms 
which are replaceable and can therefore be readily upgraded to a higher 
specification or their functionality changed. Buildings embodying the 
invention present an entirely new concept in the supply and production of 
buildings, allowing the basic building parts to be readily sourced and easily 
constructed in a modular manner without the need to involve many different 
tradesmen and skilled labourers on-site in the production of a building. 

It is to be appreciated that the claimed invention is not limited in its application 
to residential housing but is equally applicable to other building structures such 
as hospitals, hotels, offices, shops and the like. 
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CLAIMS: 



1. A building structure comprising: 

a support module; and 

a plurality of enclosed room modules, each room module being 
independently attachable to and cantilevered from the support module. 

2. A building structm"e according to Claim 1, wherein the support module 
supports one room module adjacent another, the room modules being 
horizontally spaced apart from one another. 

3. A building structure according to any preceding claim, wherein each 
room module is spaced apart from tiie or each adjoining room module. 

4. A building structure according to any preceding claim, wherein a 
• cladding is provided around the building structure. 

5. 'A building structure according to Claim 4, wherein the cladding is 
attached to and supported by a foundation. 

6. A building structure according to Claim 5, wherein the foundation is 
formed from more than one element 

7. A building structure according to any one of Claims 4 to 6, wherein the 
cladding is attached to and supported by a roof structure. 

8. A building structure according to any one of Claims 4 to 7, wherein the 
cladding is attached to and supported by at least one room module. 
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9. A building structure according to any one of Claims 4 to 8, wherein the 
cladding comprises a plurality of demoimtable panels. 

10. A building structure according to any preceding claim, wherein the 
support module supports a roof structure which covers the support module and 
each room module, the roof structure being spaced apart from the or each 
adjoining room module. 

11. A building structure according to Claim 10, wherein the roof structure 
includes a room module. 

12. A building structure according to any preceding claim, wherein a 
foundation structure underlies the support module, the foimdation structure 
being spaced apart from the or each adjoining room module. 

13. A building structure according to Claim 12, wherein the foundation 
structure has a main portion upon which the support module sits and one or 
more stabilising portions extending from the main portion. 

14. A building structure according to Claim 13, wherein the main portion is 
a foimdation slab. 

15. A building structure according to Claim 14, wherein the or each 
stabilising portion underlies one or more room modules and is spaced apart 
from the or each adjoining room module. 

16. A building structure according to Claim 15, wherein the stabilising 
portion comprises a frame of foundation material having an outer perimeter, the 
centre of the frame being a void. 
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17. A building structure according to any one of Claims 12 to 16, wherein 
the foundation structure is manufactured as a precast concrete structure. 

18. A building stracture according to any one of Claims 12 to 17, wherein 
one or more piles extend from the foundation structure into the underlying 
ground. 

19. A building structure according to any preceding claim, wherein a room 
module is formed from panels which are linked together without a supporting 
frame. 

20. A building structure according to any one of Claims 1 to 18, wherein a 
room module comprises a chassis defining a volume, the chassis having 
attachment means to co-operate with corresponding attachment means provided 
on -a Cassis of the support module. 

21. A~building structure according to Claim 20, wherein panels are provided 
between the members of the chassis to provide side walls, a floor and a ceiling. 

22. A building structure according to Claim 20 or 21, wherein the chassis is 
constructed from one or more upper and lower members connected rigidly by 
uprigiht members but not braced by diagonal members, the rigidity of the 
chassis being secured by rigidity at the chassis joints. 

23. A building structure according to any preceding claim, wherein a room 
module includes one or more internal partitions to define one or more rooms in 
each room module. 
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24. A building structure according to any preceding claim, wherein a room 
module includes at least one door aperture. 

25. A building structure according to any preceding claim, wherein a room 
module includes at least one window aperture. 

26. A building structure according to any preceding claim, wherein the 
support module comprises a load bearing chassis having attachment means to 

- co-operate -with corresponding attachment means provided on a chassis of a 
room module. 

27. A building structure according to Claim 26, wherein the attachment 
means on the support module comprises an array of spaced apart attachment 
locations provided along a chassis member of the support module, each of 
which attachment locations is suitable for co-operation with and attachment to 
corresponding attachment means provided on a chassis of a room module, the 
position of attachment of the room module with respect to the support module 
•being variable hy attaching-the -reom' module at different locations along the 
chassis member of the support module. 

28. A building structure according to any one of Claims 21, 27 or 28, 
wherein the attachment means comprise a plurality of holes formed in the 
chassis of the support module and the room module, the holes being alignable 
to receive therethrough a locking bolt to secure the room module to the support 
module. 

29. A building structure according to any preceding claim, wherein the 
support module includes a circulation passage having access to each room 
module attached thereto. 
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30. A building structure according to any preceding claim, wherein a further 
support module is attachable on top of the support module to provide a further 
storey to the building structure. 

31. A building structure according to any preceding claim, wherein a further 
support module is attachable adjacent the support module to provide a plurality 
of support members in side by side engagement. 

32. A building structure according to any preceding claim, wherein the 
services for the building are principally routed through the support module, 
thereby facilitating the connection of services to each room module attached to 
or attachable to the support module. 

33. A building structure according to Claim 32, wherein each room module 
has services fitted in preparation for connection to corresponding services on 
the support module. 

34. A building structure according to any preceding claim, wherein the or 
each support module has demoxmtable wall panels, the wall panels being blank 
panels for walls of the support module which do not require an aperture therein 
and wall panels having an aperture therein for walls of the support module 
which do require an aperture therein, an aperture in a wall panel of the support 
module being alignable with an aperture in a wall panel of a room module. 

35. An enclosed room module for independent cantilevered attachment to a 
support module. 
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36. A method of building a building stnicture comprising tiie steps of: 
presenting a plurality of enclosed room modules for independent 

cantilevered attachment to a support module; and 

attaching each room module to the support module for support tiiereby. 

37. A method according to Claim 36, wherein the step of attaching each 
room module to the support module comprises the steps of: 

attaching one or more guide rails to the support module; 
locating the room module on the guide rail; 

driviag the room module along the guide rail into engagement with the 
support module; and 

attaching the room module to the support module. 

38. A method according to Claim 36, wherein the step of attaching each 
room module to the support module comprises the steps of: 

attaching one or more guide rails to the support module; 
locating the room module on the guide rail; 
detaching the room module from the support module; and 
driving the room module along the guide rail away from the support 
module. 

39. A kit for building a building structure, comprising: 
a support module; and 

a plurality of enclosed room modules, each room module being 
independently attachable to die support module such that it is cantilevered 
therefrom. 
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My residence, mailing address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 



Improvements in or Relating to Building Structures 



the specification of which 
O is attached hereto 



(Title of the Invention) 



0 was filed on (MM/DDA'YYY) 1 5/1 7/2000 ✓ 
Application Number 1 10/031 ^327^ 



as United States Application Number or PCT International 
(if applicable). 



and was amended on (MM/DD/YYYY) 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1 56, includina for continuation- 
in-part applications, material information which became available between the filing date of the pnor application ana the national or 
PCT international filing date of the continuation-in-part application. 



I hereby claim foreign pnority benefits under 35 U.S C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's 
certificate, or 365(a) of any PCT international application which designated at least one country other than the United States of 
America, listed below and have also identified below, by checl<ing the box, any foreign application for patent or inventor's 
certificate, or any PCT international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Numberts) 



Country 



Foreign Filing Date 
(MIWDD/YYYY) 



Priority 
Not Claimed 



Certified Copy Attached? 
YES NO 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



□ 
□ 
□ 



□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/Q2B attached hereto- 
1 hereby claim the benefit under 35 U.S.C. 11 9(e) of any United States provisional application(s) listed below 



Application Nuniber{s) 



Filing Date (iWM/DD/YYYY) 



I I Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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Burden Hour Statement This form is estimated to take 21 minutes to complete Time will vary depending upon the needs of the individual case Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer. U S Patent and Trademark Office. Washington. DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO. Assistant Commissioner for Patents. Washington. DC 20231. 




Please type a plus^idn. (+) inside this 



PTO/SB/Ol (10-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U S Patent and Trademark Office; U S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number 



DECLARATION — Utility or Design Patent Application 



_. . ,, . . r-J] Customer Number 

Direct all correspondence to: [✓] 



or Bar Code Label 



^^^^2^T034~^ or EH Correspondence address below 



Name 



Address 



Address 



City 



State 



Country 



Telephone 



ZIP 



Fax 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true, and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 18 U.S.C 1001 and that such willful false statements may jeopardize the 
valid ity of the application or any patent issued thereon. 



NAME OF SOLE OR FIRST INVENTOR : 



□ A petition has been filed for tliis unsigned inventor 



Given Name 

(first and middle [if any]) 



Ashley Thomas 



Family Name 
or Surname 



BEIGHTON 



inventor's 
Signature 



Residence: City 



Banbury St^C 



state 



England 

Country 



Date 



Great Britain 

Citizenship ^ 



Rflailing Address 



Windsor Cottage, High Street, Deddington 



Mailing Address 



City 



Banbury 



state 



NAME OF SECOND INVENTOR: 



ZIP OX15 0SL 

I Country England 



□ A petition has been filed for this unsigned inventor 



Given Name 

(first and middle [if any]) 



Family Name 
or Surname 



inventor's 
Signature 



Residence: City 



State 



Country 



Date 



Citizenship 



Mailing Address 



Mailing Address 



City 



State 



ZIP 



Country 



D Additional Inventors are being named on the supplemental Additional lnventor(s) sheet(s) PTO/SB/02A attached hereto. 
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